PPARγ regulates inflammatory reaction by inhibiting the MAPK/NF-κB pathway in C2C12 skeletal muscle cells.
Excessive exercise induces an inflammatory response caused by oxidative stress, which delays recovery of damaged muscle fibers. The reduction of inflammatory response is important for skeletal muscle homeostasis. Peroxisome proliferator-activated receptor gamma (PPARγ) is an anti-inflammatory molecule, but the role of PPARγ in skeletal muscle as anti-inflammatory activity is not clear. Thus, this study examined the anti-inflammatory role of PPARγ against H2O2-induced oxidative stress in skeletal muscle. Sprague Dawley (SD) rats were exercised on a treadmill to induce oxidative stress. In vitro oxidative stress was evaluated in differentiated C2C12 cells stimulated using 200 μM H2O2. Inflammation-related molecules were determined by immunohistochemistry and Western blot analysis. Expressions of the inflammatory molecules tumor necrosis factor-alpha (TNF-α), interleukin-1 beta (IL-1β), cyclooxygenase-2 (COX-2), and matrix metalloproteinase-2 (MMP-2) in muscles of the acute exercise group were highly increased. PPARγ was also highly expressed in these muscles. These inflammatory molecules were also markedly increased in C2C12 cells with H2O2 stimulation. However, PPARγ overexpression in C2C12 transfected by Ad/PPARγ dramatically reduced the inflammatory molecules. PPARγ also enhanced the anti-oxidants molecules like Cu/Zn-SOD, Mn-SOD, and hemeoxygenase-1 by reducing the generation of ROS, even in the presence of H2O2. PPARγ displayed dual anti-inflammatory and anti-oxidant roles by inhibiting the mitogen-activated protein kinase (MAPK) pathway and translocation of nuclear transcriptional factor-κB (NF-κB) from the cytosol to the nucleus. These results demonstrate a potential role of PPARγ in protecting muscle fibers against oxidative stress caused by excessive acute exercise due to its anti-inflammatory and anti-oxidant activity exerted by inhibition of the MAPK/NF-κB pathway.